uring 1952-55, Robert E. Elbel, Malaria Control Adviser in the North Eastern Provinces, conducted wild-mammaland bii'd-ectoparasite surveys for the U.S. Operations Missions to Thailand, International Cooperation Administration. This first such comprehensive survey in Thailand has proved to be a major contribution to mammalogy, ornithology, and entomology. Mr. Elbel's collections are the result of one of the fiirst wholehearted attempts to sample populations of a large and representative percentage of the rodent and rodent-ectoparasite species native to Southern Asia, and have therefore provided medical entomology with valuable and unique information on this area of the world.
PROCEEDINGS OF THE NATIONAL MUSEUM vol. no I am indebted to Air. Elbel for submitting the Thai Anoplura collection for study and deposit in the collections of the U.S. National Museum. Ernestine B. Thurman and the late D. C. Thurman, Jr., kindly donated their collections of Thai Anoplura, which have served as a valuable supplement to Mr. Elbel's collections. As dictated by the distribution of its hosts, the Thai anopluran fauna is mamly attributable to the Oriental Region, but contains elements from the Palaearctic and Australian Regions as well. One of the species, Polyplax spinulosa (Burmeister) , has a cosmopolitan distribution on Rattus species. Probably at least half the species of rodent-infesting Anoplura in
Thailand have now been collected. The Anoplura of the primates and ungulates in Thailand remain completely unknown, and those from all the surrounding areas are very poorly known.
The description of a new species of Neohaematopinus taken from a flying squirrel from Borneo is included in this paper because this species is very closely allied to one taken from Thai flying squirrels. Unless otherwise indicated, all the specimens reported are from Thailand. If there are only two elements in a locality name, they represent the province and the village (Ban) or mountain. If three or more elements are included, they represent the province, the district (Muang), and the village or sub village or mountam. Provincial names are given in small capital letters. Transliteration of the names foHows the U.S. Army Gazetteer for Thailand (1944) R. E. Elbel, collector. One paratype female from Tamiops macclellandi, chiengmai: CMengmai, Ban Den, February 6, 1952, D. C. and E. B. Thiirman collectors, Holotype deposited in the collections of the U.S. National Museum, Diagnosis: E. corrugatus is close to E. malaysianus Ferris and E. dremomydis Ferris. The thoracic sternal plate and male genitalia are much like those of malaysianus. It is easily distinguished from malaysianus in that paratergal plates II-V are heavily ridged and the spiracles are not particularly enlarged. E. corrugatus has the head almost as broad as long but not noticeably longer, and has spiracles on abdominal segments 3-8, not 3-5 as does malaysianus. In corrugatus, large distinct paratergal plates are present on segments 2-5, a very small plate is present on segment 6, and areas of sclerotization occur around the spiracles on segments 7 and 8. E. malaysianus completely lacks plates on segments 6-8. E. corrugatus is distinct from E. dremomydis, which has paratergal plates on segments 2-6, in that dremomydis lacks rugosities on these plates, has the plates differently shaped, and has different setation.
vol. no Description: Male: Head almost as broad as long; with marked postantennal angles; lateral margins slightly convergent posteriorly; broadly rounded anteriorly; venter very scaly; rostrum opening ventrally; antennae set well back from anterior head margin; segments of antennae distinct and as broad or broader than long. Thorax about as long as head ; sternal plate oval, heavily sclerotized laterally.
Legs with first and second pairs with well-developed tarsal thumb opposing claw; coxae of first and third pairs noticeably rugose.
Abdomen with medium-sized spiracles on segments 3-8; large paratergal plates on segments 2-5; a very small plate on segment 6; small sclerotizations around spiracles of segments 7 and 8. Paratergal plate II with one apical seta; plate III with two setae about half length of plate; plate IV with one seta somewhat shorter than plate and one minute seta; plate V with one short and one minute seta; plate VI with two minute setae. Dorsally with one row of setae per segment, a narrow plate associated with each row; setae on segments 4-7 large and inflated, these rows continuous across dorsum and containing 10, 11, 12, and 8 setae, respectively. Ventrally with plates associated with rows of setae on segments 2 and 3 only; setae of segments 3-6 inflated. Genitalia having basal plate with posterior arms about as long as undivided anterior part; endomeral piece broadly U-shaped, with median fracture; pseudopenis elongatetriangular, posterior part lacking rugosities.
Female: Head, thorax, and legs as in male. Abdomen with paratergal plates as in male. Ventrally, plates associated with rows of setae on segments 2 and 3 only; segments 3-7 with setae inflated; 6 setae in rows on segments 3 and 4; 9-11 setae in rows on segments 5-6; segment 7 lacking setae medially, with 2 setae laterally on each side. Dorsally, plates associated with anterior 4 rows of setae; setae of segments 4-8 inflated; rows on segments 5-7 containing 11-14 setae, extending completely across dorsum. Genitalia as in figure 1. from menetenis, which also has three paratergai plates, in that spiracles are located on segments 3-5, not 3-6 (or 3-8), and the thoracic sternal plate has the sclerotized portion dumbbell-shaped in kumadai rather than entire, and in that the apical setae of paratergai plate III are longer than the plate in kumadai. E. kumadai is closest to E. larisci but is easily separated as follows: E. larisci lacks definite postantennal angles on the head and has no apical setae on paratergai plates II and IV. E. kumadai has one apical seta on plate II and two on plate IV. In male larisci the endomeres are broadly separated and the pseudopenis ver}^small, whereas kumadai has the endomeres joined medially (although a fracture line is visible in some specimens), and the pseudopenis is large and as long as the parameres.
The Thai specimens of kumadai were compared with two male and two female paratypes in the collection of Captain John E. Scanlon. These specimens agree well with the original description and figures except that both sexes have more numerous setae on the abdomen dorsally and ventrally, chiefly by reason of having three to five setae in each lateral group rather than one or two. Spiracles are present on abdominal segments 3-8 in the present specimens. The spiracles are ver}^small and hard to see unless the specimen is in a favorable position.
Enderleinelliis nialaysianus Ferris
The paratype female in the U.S. National Museum collections has apparent spiracles only on segments 3-6. It is possible that this species has a variable number of spiracles. In most respects the two species are similar. The thoracic sternal plate is identical and the shape of the paratergal plates very similar.
The lateral setae of the abdomen (those occurring off the tergal and sternal plates) are noticeably heavier in hirsuta, although a comparison of actual specimens is necessary to satisfactorily show this difference. The form of the paratergal plates and their setation is highly variable in both species. Female malabarica always have one long apical seta on plates IV-VI (on VI this seta may be very long) ; the second apical seta on the above plates is minute or absent. One abnormal female examined had two long setae on paratergal plate IV. In hirsuta females plates IV-VI always have two long setae ( fig. 10 ). Paratergal plate VI of hirsuta usually has two apical angles, although in occasional specimens there are no free angles. Malabarica females have a dorsal angle on plate VI, but usually the ventral angle is rounded and not free. Generally, hirsuta females have more setae in the abdominal rows. Werneck draws and describes the female of malabarica as having neither tergal nor sternal plates on the typical abdominal segments. This condition was not true of the Thai specimens, the plates being invariably present although often extremely narrow and incomplete. In hirsuta females there are always three or more setae laterally off each abdominal plate both dorsally and ventrally, while malabarica females have but one or two setae in these positions.
In males of the two species the setation of the paratergal plates is extremely variable. In both hirsuta and malabarica the male usually has one long seta on plates IV-VI with the second seta minute or absent (compare figs. 11 and 13). However, hirsuta males may have two long setae on one or all of plates IV-VI, and both types may be found in a single collection. None of the malabarica males examined had more than one long apical seta on plates IV-VI. Malaharica males generally have fewer setae in the abdominal rows than hirsuta males have. Werneck 's drawing of male malabarica shows no tergal abdominal plates. All the Thai males have a normal number of narrow tergal plates. The male genitalia of malabarica and hirsuta differ in small but constant fashion. In hirsuta the parameres ( fig. 15 ) are strongly curved apically so that were the tips joined by an imaginary line the parameres would form an almost perfect semicircle apically. In malabarica the parameres are not so strongly curved inward.
The pseudopenis of hirsuta is usually not serrate, and the angle at its broadest point is usually about halfway between the base of the pseudopenis and the inner aspect of the tip. In malaharica the pseudopenis is serrate, and the angle at its broadest point is always much nearer the base of the pseudopenis than it is to the joining of the inner aspect of the tip.
Specimens of malaharica illustrated were from Bandicota bengalensis, rat buri, Banpong, Boekphrai. Drawings of male and female paratergal plates of hirsuta were taken from specimens from Florida, and the male genitalia from a specimen from the Panama Canal Zone-all from Sigmodon. Diagnosis: This species is very closely related to Hoplopleura erismata Ferris from Callosciurus species. The female of H. thurmanae lias llio poslorior angles of paratergal plates IV-VI produced into acute points that are almost as long as the apical setae. In erismata the apical angles of paratergal plates IV-V are very short, obviously much shorter than the apical setae, and paratergal plate VI has scarcely any angles. In the male of thurmanae, the apical angles of paratergal plates IV-VI are not so long as in the female, but definitely longer than in erismata. H. thurmanae also differs from erismata in the shape of the thoracic sternal plate (compare figs. 25 and 26). In thurmanae the plate has definite lateral and anterior angles; in erismata the lateral angles are smoothed out so that the lateral and anterior margins form a continuous curve. Male genitalia of the two species are quite dift'erent (compare figs. 23 and 24). Description: Female: Head rounded anteriorly, postantennal angles definite but rounded; postantennal head margins slightly convergent posteriorly. Thorax with thoracic sternal plate diamondshaped, the posterior angle more produced than the anterior angle.
Abdomen with outermost of the two modified setae on the first sternal plate of segment 3 usually definitely bent. Typical abdominal segment with three narrow sternal and tergal plates; both dorsally and ventrally with one seta laterally on each side, off the plates.
Paratergal plates as in figure 22 ; plates IV-V produced inward anteriorly toward the midline both dorsally and ventrally. Plates IV-VI with apical angles produced into long acute points which are almost as long as the apical setae; plate VII lacking posterior angles but not much reduced.
Male: Head as in female except third antennal segment with a short stout dorsal seta. Thorax as in female. Abdomen with outermost of the two modified setae on the first sternal plate of segment 3 usually definitely bent. Sternal and tergal plates as in genus, narrowed but not strongly reduced; one or two setae laterally ofT tergal plates of segments 4-6, and one seta laterally on sternites 4-6, midway between the two sternal plates of each of these segments. Paratergal plates IV-VI and sometimes VII anteriorly produced inward toward midline both dorsally and ventrally. Plate VII not noticeably reduced; plates IV-VI with posterior angles produced into points that are not so long as in female, being no more than half the length of the apical setae.
Genitalia with parameres poorly sclerotized, particularly basally; pseudopenis v/ith triangular flanges on each side at about middle, its apex triangular, slightly serrate.
Lengths: Female 1.15-1.2 mm.; male 0.85 mm.
One collection of H. thurmanae was taken from Merietes, but that this is a normal occurrence needs to be confirmed. by Traub. Diagnosis: N. callosciuri is very similar to A^. sciuri Jancke and N. sciurinus (Mjoberg), differing only in the shape of the basal antennal segment and size of its posteroapical enlarged seta. It is separable from sciurinus in that the enlarged seta on the first antennal segment is not as large in callosciuri (compare figs. 41 and 42). iV. callosciuri is distinct from sciuri in that the apical enlarged seta is borne on a slight prolongation of the basal antennal segment, whereas in sciuri the basal segment is not modified and the enlarged seta is set back from the margin (compare figs. 40 and 42). N. callosciuri differs from both sciuri and sciuririus in having a flattened, rather indistinct (but always present) tubercle on the venter of the basal antennal segment. Basal antennal segment produced posteroapically and bearing a stout seta; ventrally basal segment with flattened tubercle; third segment modified, bearing two short, stout setae apically. Thorax broader than long, about as long as head; sternal plate with posterior angles produced into points, plate about as broad as long, its shape varying considerably. Legs typical of genus. Abdomen; ventrallj^, segment 2 with two plates; segment 3 with well-developed plate associated with anterior row of setae; vestige of a plate associated with second row of setae; segments 4-6 with one plate, associated with &st of two rows of setae; lateral seta near paratergal plates on each side of segments 3-6. Dorsally, posterior plate of second segment emarginate medially and bearing several stout setae laterally on each side; remaining segments with one plate associated with single row of setae; segments 4-7 with one seta laterally off plate on each side. Paratergal plates with both posterior angles toothed; apical setae varjang in length. Genitalia similar to other related species.
Female: Head as in male except third antennal segment unmodified. Thorax and legs as in male. Abdomen having two rows of setae on segments 2-6 both dorsally and ventrally; plate associated with anterior row of each segment; posterior row Avith small areas of sclerotization around each setal base. Paratergal plates as in male.
Genitalia not diagnostic. Diagnosis and description: In ail ways A^. cognatus is similar to A^. callosciuri except that the basal segment of the antenna of both the male and female of cognatus lacks an enlarged posterior apical seta, but has a slightly enlarged seta set in from the apex, and that the basal segment is not prolonged posteroapically. For a number of years there has been confusion as to what name or names should apply to a group of Neohaematopinus species found on members of Sciurus and related genera of squirrels. Ferris (1951) reviewed the situation and reasoned that more than one species might be present but that final decisions would have to await the collection of further material. Names proposed in this group include the following: At least a partial explanation of the confusing species tangle has been found through a study of the specimens described in this paper as N. callosciuri from Callosciurus spp., and N. cognatus from Menetes spp., plus numerous specimens of Neohaematopinus in the U.S. National Museum from North American Sciurus carolinensis, S. niger, and Tamiasciurus spp., and specimens from British Sciurus vulgaris (lent by T. Clay of the British Museum). Since very hmited material vol. no has been collected from North American Sciurus species other than from S. carolinensis and *S'. niger, it is necessary to exclude such specimens from the following discussion.
Slight but constant differences in the antennae, coupled with constant host associations, afford a reliable method for distinguisliing species of the complex.^A search for genitalic characters, size differences, and other morphologic differences among the various species of the sciurmus complex has been fruitless. The thoracic sternal plate varies greatly in shape and size (figs. 36-38, 43, 44) ; the male genitalia are similar ( fig. 35, a-d) ; and patterns of chaetotaxy, although somewhat variable, are similar for all the species. There are two groups, based on the antennal characters: the sciurinus-l'ike species have the basal antennal segment prolonged posteroapically, with an enlarged seta on the prolongation (figs. 41, 42); and the sciuri-like species lack the prolongation and may lack the enlarged apical seta (figs. 39, 40) .
Neohaematopinus sciurinus and related species
1. A^sciurinus Mjoberg is found on Sciurus nigei-in North America. It is characterized by having the basal antennal segment prolonged posteroapically, with this prolongation bearing a spinelike apical seta, by lacking a short spinelike seta on the posterior margin of the second antennal segment, and by having the fourth segment longer than the fifth (fig. 30 ).
Specimens have been examined as foliov/s: From
Sciurus niger: Texas, Kansas, Florida, Georgia South Carolina, Maryland, and Oiiio.
2. N. semifasciatus Ferris is found on Tamiasciurus douglasi and T. hudsonicus in North America. This species has the basal antennal segment with the posteroapical prolongation and seta as in sciurinus, but the second antennal segment has a short spinelike seta on the posterior margin, and the fourth segment is equal in length to the fifth (fig. 32 ).
Specimens have been examined as follows: From
Tamiasciurus douglasi: California and Oregon. Fi'om Tamiasciurus hudsonicus: Tennessee, Montana, and Alaska.
3. N. callosciuri is found on Callosciurus species in Southeast Asia and Malaysia. It is characterized by having a tubercle on the venter of the basal antennal segment, by the posteroapical prolongation and its seta being smaller than in sciurinus, and by lacking a stout spinelike seta on the second antennal segment (fig. 42 ). The Asian specimens from Callosciurus and probably those from Lariscus, reported by Ferris (1923) as sciurinus, are referable to A^. callosciuri. 3 One female sciurinus examined has aj abnormal seta on the basal antennal segment on one side (fig. 29 ), and several sciurinus specimens in three collections are recorded as from "red squirrel." All the "red squirrels" may have been misdetermiued, and in one case the specimens were collected in Kansas where Tamiasciurus (red squirrel) does not occur.
Neohaemato'pinus sciuri and related species 1. N. sciuri Jaiicke apparently occurs on both European Sciurus vulgaris and North American Sciurus carolinensis. At least, the North American specimens are morphologically indistinguishable from the European ones. This species is characterized by not having the posteroapical prolongation on the basal antennal segment, and by having a stout spinelike seta at the posteroapical angle ( fig. 40 ).
Specimens have been examined as follows: From Sciurus vulgaris
England. From Sciurus carolinensis: New York, Rhode Island, Maryland, District of Columbia, Virginia, North Carolina, Georgia, Florida, Mississippi, and Ohio. Also examined was one collection supposedly from "southern fox squirrel," South Carolina.
2. N. cognatus is found on Menetes herdmorei, Thailand. This species is like sciuri in not having the basal antennal segment prolonged posteroapically. It is further characterized by having the stout seta of the basal segment set in from the apex and by having a tubercle on the venter of the basal antennal segment ( fig. 39 ). Thai specimens from M. herdmorei reported by Ferris (1923) Diagnosis: This species is near sciuropteri (Osborn) from North American Glaucomys. N. capitaneus is larger than sciuropteri (lengths sciuropteri cT 1.25-1.6 mm., 9 1.6-1.9 mm.; capitaneus cf 1.8-2.2 mm., 9 2.5-2.8 mm.). The thoracic sternal plate has the posterior angles not produced into such long points in capitaneus and is wider in relation to its length (compare figs. 59 and 60), The male genitalia differ considerably in the 2 species. A*", capitaneus has the pseudopenis rugose and the penis extending only about one-fourth the length of the parameres (compare figs. 54 and 56) ; and the terminal lobes of the abdomen are not so weU developed as in sciuropteri.
Particularly in the female of capitaneus, typical paratergal plates have small acute projections on either side of the apical setal bases.
The female genitalia have the lateral setigerous lobes of the eighth Description: Male: Head broader than long, anterior margin very broadly rounded so that antennae are set near apex of head.
Postantennal angles very prominent, postantennal margms parallel; occipital region strongly constricted; gular area strongly raised; basal antennal segment longer than broad, with stout seta dorsally, set well in from margin; third antennal segment modified, bearing 2 short stout apical setae.
Thorax longer than head and somewhat broader.
Thoracic sternal plate large, subrectangular, posterior corners produced into short points. Legs as in other members of the genus.
Abdomen with 1 tergal and 2 sternal plates on each segment, typical sternal plate with row of 7 to 8 setae; typical tergal plate with row of 16-20 setae; 1 to 3 setae laterally off each plate dorsally and 1 seta laterally off second plate of each segment ventrally. Third tergal plate with posterior margin emarginate medially and with groups of stout lateral setae on each side. Para tergal plates large, with 2 apical setae; para tergal plate VII extended somewhat dorsally so that one of the lateral abdominal setae arises from it; plate VII dorsally continuous with tergal plate of segment 8. Genitalia with narrow basal plate; parameres of approximately same width throughout most of their lengths, acute apically, subapicaily with lateral triangulate lobe; penis opening above proximal fourth of parameres; pseudopenis with distal half rugose.
Female: Head as in male except basal antennal segment as broad as long and third antennal segment not modified. Thorax and legs as in male. Abdomen with tergal and sternal plates well developed, two plates per segment dorsally and ventrally, tj^pical ones each bearmg a row of 6 to 10 setae; second sternal plate of segment 7 with 3 or 4 short medial setae flanked by 2 long setae; 1 or 2 lateral setae off each plate. Paratergal plates much as in male, but plate VIII not joined to tergal plate of that segment; plates III-VI with posterior corners produced into short acute lobes, smaller acute lobes on each side of setal bases. Genitalia as m figure 47; genital plate (of segment 8) heavily spiculated; lateral setigerous lobes elongate. Same, N. sciuropteri, 9 ;  59, Thoracic sternal plate, N. sciuropteri, 9 ; 60, Same, N. capitaneus, allotype 9 ; 61, Same, N. kinahalensis, allotype 9 • of the two species differ in that in sciuropteri, the penis opens much further distad, the parameres have straight lateral margins, and the apical lobes of the abdomen are much better developed than in Hnabalensis (compare figs. 54 and 55). The female genitalia differ in that in sciuropteri the lateral setigerous lobes of the eighth segment ("gonopods") are almost vertical rather than slanted and end anterior to the lip of the vulva, which is straight and not heavily spiculated (compare figs. 48 and 49).
Description: Male: Head almost as broad as long, broadly rounded anteriorly, antennae set near apex; marked postantennal and occipital angles; postantennal margins straight and parallel. Basal antennal segment as broad as long, v/ith short stout seta on dorsal surface; segment 3 modified and bearing two short stout setae. Thorax longer and broader than head ; sternal plate roughly rectangular and with posterior angles drawn into short acute points. Legs as in other members of the genus. Abdomen with two sternal plates and one tergal plate per segment, these plates well developed. Typical sternal plate with 7 to 9 setae along posterior margin; tergal plates with 15 such setae; ventrally 1 lateral seta off the plate on each segment; dorsally with 2 or 3 lateral setae. Paratergal plates with apical setae shorter than the plates; posterior margin with posterolateral angles acutely pointed and with each setal base usually flanked by shorter points. Tergal plate of segment 8 joined with paratergal plates VIII.
Genitalia with penis opening at about proximal third of parameres; parameres broadly convex laterally, their apices folded over pseudopenis dorsally; pseudopenis serrate distally, extending well beyond apices of parameres. Terminal lobes of abdomen not enlarged or elongate.
Female: Head as in male except third antennal segment normal. Thorax and legs as in male. Abdomen with two well-developed sternal and tergal plates on each typical segment; plates with row of 7 to 10 setae.
Ventrally each segment with one lateral seta off plates on each side; dorsally with one to two such setae off each plate on each side. Paratergal plates as in male except plate VIII not joined to tergal plate of segment 8. Genitalia: Lateral setigerous lobes of segment 8 ("gonopods") lying almost horizontally, widely separated, margin of vulva between them only somewhat convex; genital plate not heavily spiculated. This species is named for the collector, Robert E. Elbel, whose magnificent collections of Thai ectoparasites have made known a fauna completely neglected in the past. Diagnosis : N. elbeli is a member of the group of Neohaematopinus species that have the posterior angles of the thoracic sternal plate produced into points, and paratergal plates IV-VI with no more than two apical setae. It is closest to A^. inornatus (Kellogg and Ferris), which also has the abdominal plates much reduced, but is distinct in that the head is almost as broad as long in elbeli ; the thoracic sternal plate is much broader than in inornatus, and the paratergal plates are more strongly sclerotized. Description: Male: Head broadly rounded anteriorly, almost as broad behind antennae as entire head is long; postantennal angles rounded, postantennal margins convex. First antennal segment not modified although there is one large seta dorsally, set in from the margin; third antennal segment modified and with two short, stout apical setae. Thorax noticeably broader than long. Sternal plate broader anteriorly than posteriorly, slightly broader than long, with its posterior angles produced into points. Legs as in other members of the genus. Abdomen entirely lacking sternal plates except for those associated with the genital segments. Tergal plates present on segments 2-7, plates reduced except for the second plate, which is emarginate medially and bears a lateral group of setae on each side. Paratergal plates large and well sclerotized, each with two apical setae; plate VIII joined dorsally to tergal plate of segment 8; apical angles of plates III-VI produced into short points. Genitalia as in figure 67 basal plate narrow, expanded posteriorly, twice as long as the parameres; parameres with outer margins broadly convex ( the ventral genital plate of segments 7 and 8. Ventrally with one row of 2 setae on segment 2; one irregular row of 9 to 10 setae on segment 3 (these setae may represent coalescence of two original rows); segments 4-6 with one row of 5 to 6 setae plus 1 lateral seta on each side near paratergal plates. Dorsally with 1 row of setae per segment; segments 3-5 with one median row of 10 to 12 setae, plus 1 or 2 lateral setae on each side; segments 6 and 7 with row of 11 to 14 setae; segment 8 with row of 4 setae. Paratergal plates present on segments 2-7; plate II poorly sclerotized, with no apparent division into two parts; plates III-VII sclerotized only apically, with posterior angles rounded; each bearing two very long apical setae. Segment 8 lacking paratergal plates but with spiracles and usual two long lateral setae on each side below spiracle. Genitalia with parameres enclosing proximal half of stout wedge-shaped pseudopenis.
Female: Head, thorax, and legs as in male. Abdomen lacking plates except the genital plate of the eighth segment. Dorsally, segment 2 with one row of setae; segment 3 with two rows; segment 4 with one row, plus 2 lateral setae on each side; segments 5-7 with two rows, anterior row of 6 to 9 short setae, posterior row of 10 to 14 much longer setae, and with 1 or 2 setae laterafly on each side. Ventrally segments 2-4 with one row of setae; 5-7 with two rows, anterior row of 2 to 5 short setae, posterior rows ol 4 to 8 longer setae; lobes of segment 8 ("gonopods") merely more heavily pigmented areas occurring laterally on genital plate, not protruding as lobes, with 2 or 3 setae on the pigmented area. Laterally, below vulva, lobe on each side bearing many setae; below these, the usual lateral setigerous lobes of segment 9 ("gonopods"). Spermatheca heavily sclerotized, appearing as a ring-shaped sclerite.
Lengths: Male 1.5 mm.; female 2.0 mm. In typical Polyplax the genital plate has a triangular median sclerotization flanked by definite lateral setigerous lobes ("gonopods"), and the tip of the vulva is always fimbriate to varymg degree (fig. 73). P. cannomydis has the setigerous lobes incorporated into the genital plate and the lip of the vulva smooth. The well-marked setigerous lobes occurring laterally between the vulva and the setigerous lobes of the ninth segment are unusually well developed in cannomydis, although typical Polyplax species do have groups of setae in these positions.
Not only are the female genitalia different from other Polyplax, but cannomydis lacks paratergal plates on the terminal abdominal segments. Two genera, both closely related to Polyplax, share certain characteristics with cannomydis:
Proenderleinellus Ewing (only included species: calvus (Waterston)) shows relationships to cannomydis in the form of the male genitalia, in lacking abdominal plates, and in having the third pair of legs greatly enlarged, although in calvus the claw is not flattened. The female genitalia are somewhat similar in the two species, but calvus has the lip of the vulva strongly fimbriate ( fig. 75 ). Further, males and females of calvus have two rows of setae on each abdominal segment ventrally and dorsally while cannomydis follows the Polyplax pattern by having only one row ventrally on segments 4-7 in the male.
Like species of Eulinognaihus Cummings, P. cannomydis lacks the terminal paratergal plates and the female genitalia resemble E. denticulatus Cummings. However, species of Eulinognathus lack the pronotum (which, if present, is always reduced to a very narrow median longitudinal strip in the Anoplura); the pronotum is present in species of Polyplax, and the legs of cannomydis also are more nearly like Polyplax than any species of Eulinognathus Although the generic concept of Polyplax must be broadened in order to include cannomydis, I feel that such broadening is the proper course at this time. Ferris (Contributions toward a Monograph of the Suckmg Lice, pt. 4, 1923) grouped the various species of Polyplax, although without discussing the groups, in what appears to be the most logical pattern. It would be impossible to justify the establishment of a new genus to receive cannomydis without naming four or five other new genera to contain the various groups of Polyplax.
Polyplax is certainly a complex assemblage of species but there is serious doubt as to whether any purposes would be served by splitting it into several genera.
Polyplax spinulosa (Biirmeister) Figure 73 Pediculus spinulosus Burmeister, Genera quaedani insectoruin . . . , Rhynchota, vol. P. spinulosa is a parasite of Rattus species throughout the world, particularly R. rattus and R. norvegicus. P. spinulosa proved to be a rare species on Thai Rattus, being taken in 12 collections from Rattus rattus ssp., once from Rattus norvegicus, and once from a "badger," which probably acquired the louse from one of its Rattus victims.
